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Since the global warming effect and the energy crisis, renewable energy such as 
tide energy, wind energy, and solar energy has become more and more important. 
Thus, wind power generation with outstanding performance in energy generation, has 
become research emphasis in many countries. Specially, the direct-drive, 
variable-speed, constant-frequency generation technology is paid great attention for 
its relatively high efficiency.  
The axial-field permanent-magnet direct current generator is well known for 
compact structure, excellent ventilation, and high efficiency. The generator is often 
driven directly by windmill, which means that it is extremely suitable for direct-drive 
variable-speed constant-frequency wind turbine. 
In this thesis, the axial-field permanent-magnet direct current generator is mainly 
discussed combined with the traditional wind power technology. The key items are as 
follows:  
(1) Background information collecting part contains summary of the research 
status of the wind power generator and introductions about the history and future of 
the axial-field permanent-magnet direct current generator. 
(2) Theory preparation part includes study in the structure, principle, and 
electromagnetism theory of the axial-field permanent-magnet direct current generator. 
The feasibility and superiority of the generator is explained. 
(3) The parameter calculation part contains the parameter calculation and design 
using equivalent magnetic current analytical method. 
(4) The simulation part: Ansoft Maxwell 3D has been using to analyze the static 
electromagnetic field and transient electromagnetic field of the generator. The detail- 
included result is then compared with the ideal parameter calculated in chapter 3. 
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年世界一次能源消费中石油占 38.37％，煤炭占 24.47％，天然气占 24.22％，核






































力发电机组，并于 20 世纪 80 年代初开始建立示范风电场，开创了并网发电的新
时期。到了 90 年代对环境保护的要求日益严格，风力发电更加受到各国的重视。 
经过20 多年的研究发展，风力发电已经取得了引人瞩目的成就。目前，世




由此可见，欧洲是风能消耗 大的地区，也是风能发展 快的地区。 
风力发电技术的迅猛发展，使得风电的成本迅速降低。以美国为例，2003













效风能功率密度在200W/ m2 以上，一些地区甚至可以达到500W/ m2 以上。特
别是由于台湾海峡狭管效应的影响，东南沿海及其岛屿是我国风能 佳丰富区，
风速≥3m/s（有效风速）全年出现累积小时数为7000～8000h（全年为8760 h）；
风速≥6 m/s 有4000h 左右[9]。 





















24.8 万台，年生产能力在 3 万台以上，居世界首位，除满足国内需要外，还出
口国外。 
我国对大型风力发电机组的研制从 20 世纪 80 年代真正开始。经过多年的
努力，我国大型风力发电机组的研制有了很大的进步。1986 年我国与联邦德国
合作研制出单机容量为 20kW 的立轴达里厄型风力发电机组，安装于北京郊区。
1996 年以后，我国开始制造部件国产化占一定比例的 300kW 水平轴风力发电




1986 年 4 月我国第一个风电场在山东容城并网发电，由三台从丹麦引进的
55kW 机组组成。此后，又在新疆、内蒙古等地建设多个风电场。到 2004 年底，





























































































图 1-2 垂直轴风力机 
(a) 萨窝纽斯型风力机             (b) 达里厄型风力机  
资料来源：S Eriksson, et al. Evaluation of different turbine concepts for wind power[J]. Renewable 










直流系统和交流系统。其组成框图如图 1-3 所示[14]。 
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